Preparation and in-vitro/in-vivo characterization of trans-resveratrol nanocrystals for oral administration.
Trans -resveratrol (t-RES) is a natural polyphenolic compound with extensive therapeutic activities; however, its clinical application is circumscribed due to its poor solubility and low bioavailability. The purpose of this study was to prepare stable t-RES nanocrystals (t-RES-NCs) with different stabilizers to improve its oral bioavailability. t-RES-NCs were fabricated by the probe sonication method and optimized by particles size, poly dispersive index and zeta potential. The pharmaceutical characterization of t-RES-NCs was further performed systematically. The in vitro cellular efficacy and in vivo pharmacokinetics of t-RES-NCs were also evaluated. The optimized NCs were successfully accomplished in a sub-micron particle size (110.28 ± 12.55 nm) with high ζ-potential (-32.96 ± 3.85 mV) value. Scanning electron microscopy (SEM) image indicated that morphology of t-RES-NCs was regular and rod like in shape. Meanwhile, the result of in vitro cellular efficacy against MDA-MB-231 cells revealed that developed t-RES-NCs were more efficacious and potent (p < 0.05) than plain t-RES. Compared to plain t-RES, t-RES-NCs exhibited significant increase (p < 0.05) in AUC0-t (3.5-folds) and C max (2.2-folds), demonstrating improved oral bioavailability of t-RES after grafting as NCs. The significant increase in oral bioavailability of developed t-RES-NCs represents an ideal vehicle for oral delivery of t-RES which ultimately reflected the clinical efficacy of t-RES.